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m Steam Enhanced Extraction (SEE) Operation
Summary

m Post SEE Decommissioning/Enhanced
Bioremediation (EBR) Construction Activities

m Conceptual Long-Term EBR Schedule
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Target Treatment Zone (TTZ) Soil Volume

cubic yards {cy)

Vapor Liquid Treatment Started 09/29/14

Estimated Total Days of Operation 422

Total Energy Used 6,025,716

Total Steam Injected

million pounds {lbs)

Steam Injected Vs Projected 94

%

Total Mass Removed as NAPL 1,391,026

lbs

Total Vapor and Liquid Mass Removal {based on

lbs

Average Wellfield Vapor Extraction Rate Last 350

standard cubic feet per minute (scfm)

gallons

- EBExcellence
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Steam Injection and Water Extraction Balance

weeen § SF Water extraction rate {(based on eductor flow meters) [gpm]
s 00> 1S steam injection rate [gpmy]

i

G

= { WBZ water extraction rate {(based on eductor flow meters) [gpm]
WEBZ steam injection rate {gpm]

i 7 water extraction rate {based on eductor flow meters) [gpmy]
ceewe CF gteam injection rate [gpm
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Note: water extracted per zone is based on individual eductor meters
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O = S — '
8/29 1/7 4/17 7726 11/3 2/11 5/21 872
CZ UWBZ LSZ
[gallons] [gallons] [gallons]
Water extracted to date 17,406,000 32,916,000| 69,964,000
Water injected to date 3,885,000 9,890,000| 22,542,000
Net extraction 13,521,000 23,026,000| 47,422,000
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Wellfield Average Temperature by Zone
e Ayerage C7 Temperature [C] w~@~Average UWBZ Temperature [C] < 4verage LSZ Temperature [C] Average 1S7 temperature {above 735 ft bgs) [O
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Project Progress, Mass Removal (Total) Project Progress, Mass Removal Rate

55 Load Daily {based on PID) [lbs/day}

- Thermal Accelerator intet Mass Load {based on Ptb) Cumulative {ibs}
i {based on Lab) Daily [ibs/day]
~egeon Thermat Accelerator infet Mass Load Daily {based on FID} [ibs/day]
e | NAPL BMass Daily {Distributed) {ibs/day]

g T pral Accelesator intet Mass Load (based on Lab) Cursulative {ibs]
welin | NAPE Mass Cumnulative [Distributed) [#s]

e T 31 W35S Cimntilative {hased on PID and INAPLY fibs] 14,000 14,000
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Date Date

=  Total Contaminant Mass Removal: 2,648,316 Ibs recovered
= An estimated 1,391,026 Ibs (211,724 gallons) as non-aqueous phase liquid (NAPL)
= An estimated 1,257,290 Ibs of mass (PID) removed in the vapor phase
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Daily Mass Removal Rate {LNAPL and Vapor) Percent of Peak Daily Mass Removal
: ) ‘ A Rate {LNAPL and Vapor)
emneieen TOYEE IS5 {NAPL and vapor] [1bs/day} - e Weifield Depressurization {3 zones)
e Paccent OF peak (%] e xe Welfteld Depressurization {3 zones)
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Date Date

= Mass removal peaked on 14 May 2015 at 22,506 Ibs/day

= Total mass recovery averaged 12.8% of peak between 19 April and 29 April, 2016;
this equates to 2,881 Ibs/day entirely attributable to vapor phase removal

= Using a 3-day running average (: increases the average total mass

recovery between 19 April and 29 April, 2016 td 15.8% of peak
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Wellfield Influent PID Readings vs. Pressure Cycling Wellfield PID
i Wgdifield Effluent PID Reading [ppmv] s (7 Presgurization e e e (7 Deprassurization conce ntrations
------------- UWEBZ Pressurization e YWEBZ Depressurization e § 87 Pressusization remained relatively
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Date
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Vapor Influent Benzene vs. Pressure Cycling
oo W an0r Influent Benzene Concentration (27 Pressurization
o C7 Depressyrization -UWBZ Pressurization Benzene
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Please note: Final laboratory reports have not yet been issued for vapor sample results collected on 27 April, 2016.
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Liquid Influent Benzene vs. Pressure Cycling
& Liguid influent Beprens Concentration s {7 Pressurization e CF Dp pressurization Benzene
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Please note: Final laboratory reports have not yet been issued for liquid sample results collected on 25 April, 2016.
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NAPL screening
results showed
sheen at one
location at end
of SEE operation
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Benzene concentration at downgradient locations were below MCLs in April
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Cleanout of front end weir tanks, oil water separators,
and eductor feed tank (sediment, biomass, etc.)
completed on 3 May 2016

Removal of steam boilers completed on 5 May 2016

Decontamination of eductor loops and treatment units
(triple rinse) completed on 16 May 2016

Removal of above-ground piping underway
Removal of weir tanks underway

Begin removal of SEE well components for access to
perform monitoring/sampling

m Tentative date for reopen of Ulysses Ave is 15 Jun 2016
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® Drilling started (details provided later in presentation)

Deep SVE wells to be reconnected to SVE system by 20
May 2016 (details on later slide)

m Catalyst removed from SVE oxidizer to process higher
contaminant load

m SEE wells in process of being screened for NAPL
(details on later slide)

m Baseline sampling of SEE wells scheduled for week of
23 May 2016 (details on later slide)

m Perimeter well sampling scheduled for week of 23 May
2016

Integrity — Service — Excellence
ED_005025_00002538-00020



Trenching Across Ulysses Ave in process
Sample newly installed wells in Jun 2016

Set up EBR treatment system, install well pumps
and piping, connect electrical systems Jun to Jul
2016

m Commission system and start extraction in Aug
2016
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5;% vvvvv f L S7a44
' ’ No positive dye tests
MNo indications of warm soil core

LR STMI-CIR-WE

Positive Dye Tests a1 175 and 180 ft bgs (UWBJZ)
No positive Dye Tests in LSZ
175 ft bgs (UWBZ and L&)

| UWBZ32/L.8247
| No positive Dye Tests in UWBZ

| Positive Dye Test at 215 ft bgs (LSZ)
| No indications of warm soil core
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2" Priority (CZ21 and

UWBZ30)

Priority 1 - Army Reserve Areas

LSZ50)

(LSZ49 and

Depending on Availability of

Mini-rigs (LSZ45, L5746,
LSZ52)
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Potential CZ wells in
areas of limited deep
SVE well coverage
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m SEE wells will be assessed and monitored for
NAPL following SEE component removal

= May/Jun - Baseline groundwater sampling of SEE

wells

m Ongoing perimeter sampling (monthly during
transition) and weekly LNAPL monitoring/removal
(to include any SEE wells with LNAPL)

® Jun - Newly installed well sampling
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2 CZ wells on
] downgradient side
(north and south)

2 UWBZ wells on
downgradient side

3LSZwellsinsite | o
interior in areas that o
have historically had
NAPL

4 L.SZ wells on
. s downgradient side
o Y (n@rth and Sﬁl}th,)

Steam injection wells selected due to limited obstructions
Other locations will be screened for NAPL as wells become accessible (eductor piping removed)
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Circle colors indicate zone (red-LSZ, blue-UWBZ, black-CZ)
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Phase 1 EBR*

Drilling and Construction May-Aug 2016

Injections Sep-Nov 2016

Monitoring Sep 2016-Aug 2017
Phase 2 EBR** (conceptual)

Planning Apr 2017-May 2017

Implementation Jun 2017-Aug 2017

Monitoring Sep 2017-Aug 2018
Phase 3 EBR** (conceptual, if necessary)

Planning Apr 2018-May 2018

Implementation Jun 2018-Aug 2018

Monitoring* Sep 2018-Aug 2019

*Could transition to additional EBR phases if needed

**The schedule may be expedited in certain locations based on resuits from
drilling and monitoring results in each phase
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